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1 (a (i) tendency of water molecules to move from one region to another / potential
energy of water / ability of water to do work ; [1] 

[1] 

[1] 

(ii) (water potential) becomes, lower / more negative ;

(iii) posterior pituitary ;

(iv) for one mark ;
any 2 from
urine
sweat
water vapour (from exhaled air)
faeces
bleeding
tears [max 1] 

(b) affects collecting duct, (cells / wall) ;   A  distal convoluted tubule cells

binds to receptors on cell surface membranes ;

activates series of enzyme controlled reactions ;

(phosphorylase causes), vesicles / aquaporins, to move to cell surface membrane
(on lumen side) ;

vesicles / aquaporins, fuse with cell surface membrane ;

cells / wall, more permeable to water ;

water moves out of lumen (of collecting duct) ;

down water potential gradient ; [max 5] 

(c) produce, a lot of urine / dilute urine ;

dehydration / thirsty ;

cramps / loss of salts ; [max 2] 

[Total:11] 
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2 (a) many of these mps can be given from a labelled diagram

1. (outer) cortex ;

2.. medull ;

3.. pelvi ;

4. renal artery ;

5. renal vein ;

6. nephron / (kidney) tubule ;

7. renal capsule / proximal convoluted tubule (pct) / distal convoluted tubule (dct), in cortex
;

8. loop of Henle / collecting duct (cd), in medulla ;

9.. glomerulu ;

10. afferent & efferent arterioles;

11. capillary network, surrounds tubule / in medulla ; [6 max] 

(b) mechanisms

12. active transport ; A actively pumped / uses ATP

13.3. + 
, 

 out of pct cells / into blood ;

14. (sets up) Na+ ion gradient ;

15.5. facilitat diffusion ;

16. using protein carrier ;  A transport protein

17.7. cotranspo (from lumen to pct cell);

18. of, glucose / amino acids / ions;

19.9. osmos ;

20. down water potential gradient ;

21. diffusion (in correct context) ;

22. down a concentration gradient ; max 7 

adaptations 

23.3. microvil ;   A brush border

24. many mitochondria ;
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25. tight junctions ;

26. folded, basal membrane / described ;

27. many, transport proteins / cotransporters / pumps;

28.8. A ; e.g. many aquaporins [9 max] 

[Total: 15]
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3         1. (homeostasis is) maintenance of, constant / stable, internal environment ; 

2. irrespective of changes in external environment ;

3.. negativ feedback ;

4. receptor /appropriate named cell,  detects change in, parameter / blood glucose
concentration ;

5. (receptors are) β / α , cells ;

6. in, Islets of Langerhans / pancreas ;

7. insulin / glucagon, released ;

8. action taken by effector / correct action described (liver / muscle, cell) ;

9. restoration of, norm / set point / AW ;

10. ref. fluctuation around the norm ; [6 max] 

[Total: 6] 
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4 (a 11 

2 

3 

4 

5 

6 

7 

8 

9 

selective reabsorption ; 

(pct cells have) villi / microvilli / large surface area ; 

(pct cells have) many mitochondria ; 

Na+ leave pct cells ; 

by active transport ; 

Na+ concentration falls in (pct) cells / Na+ concentration gradient ; 

Na+ (diffuse) from lumen into (pct) cells ; 

through, transporter / carrier, proteins ;   ignore channel proteins 

cotransport ;  

10 of, glucose / amino acids / vitamins / chloride ions ; 

11 (from pct cells) into intercellular fluid ;   linked to 10 

12 (then) diffusion into blood ;   linked to 10 

13 (normally) all glucose reabsorbed ; 

14 some water reabsorbed ; 

15 some urea reabsorbed ; 

16 AVP ; e.g. creatinine secreted into lumen  [8 max] 

accept sodium ions but reject sodium or Na  
penalise once only 
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(b) 17 ADH affects collecting duct ;

18 binds to receptor on membrane ;

19 increase membrane permeability (to water) / more water channels ;

20 ref. enzyme controlled reactions ;

21 produces (active) phosphorylase ;

22 (which causes) vesicles with, water channels / aquaporins ;  must be linked to 23

23 to, move to / fuse with, (plasma) membrane ;

24 more water flows out of collecting duct ;

25 down / along, water potential gradient ;

26 (then) into blood ;

27 urine (more) concentrated / small volume of urine ;

28 ref. negative feedback ;

29 AVP ; e.g. role of loop of Henle in creating water potential gradient
movement of urea increases water potential gradient [7 max] 

[Total: 15] 
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[2]

5 (a A – (pancreatic) duct ;     A capillary

B – islet of Langerhans / α and β cells ;

(b) α cells / β cells / islets / B, secrete, hormones / glucagon / insulin ;

into the blood / not into a duct ; [2]

[2 max]

increases permeability of membrane to glucose / increases glucose uptake ; 

increases respiration of glucose ; 

(increases), conversion of glucose to glycogen / glycogenesis ; 

(increases) protein / fat, synthesis ;

it is identical to human insulin / ora ; 

works better than non-human insulin / more rapid response ; 

no / fewer, rejection problems / side effects / allergic reactions ; 

ref. to ethical / moral / religious, issues ; 

     R cheap to produce cheaper to produce in large volume / unlimited availability ;

less risk of, transmitting disease / infection ; 

(c) 1

2

3

4

(d) 1 

2

3

4

5

6

7 good for people who have developed intolerance / allergic reactions / immune responses 
to animal insulin ; [2 max]

[Total: 8] 
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